Summary
The U.S. Geological Survey (USGS) has initiated a program to provide digital data and plottable map files outlining areas of potential landslide activity in the tencounty San Francisco Bay region (Figure 1 ) 2 . The effort commenced in September 1997 and targeted a December completion to make the information available in advance of major storms anticipated from the 1997-1998 El Ni-o event. The San Francisco Bay Landslide Team's experience with catastrophic slope failures in prior winter storms, combined with the availability and first-hand knowledge of digital topographic, geologic, and climatologic data for the entire San Francisco Bay region, provides the basis for identifying areas potentially vulnerable to slope failure.
Three types of damaging landslide activity are addressed here: slides, earth flows, and debris flows. The nomenclature of slope failure is complex (Varnes, 1978) . For present purposes we use the term slide to include both slumps and translational slides, and earth flow to represent flows of clayey earth (Wentworth and others, 1997) . These kinds of landslides move slowly, in contrast to the rapid movement of debris flows (Ellen and others, 1997) . Slides and earth flows deform the ground surface when they move and remain in the landscape as recognizable landslide masses, whereas debris flows run downslope to locations lower in the landscape and form separate, thin deposits that quickly become unrecognizable.
The six-part folio presented here features digital cartographic displays. Included are topography in shaded relief together with the road network and hydrography , mapped distribution of slides and earth flows (Wentworth and others, 1997) , likely debris-flow source areas (Ellen and others, 1997) , and rainfall thresholds for debris flows (Wilson and Jayko, 1997) . Complementing the regional displays is an index to detailed maps that inventory Bay area landslides (Pike, 1997) .
These maps and tabular data constitute the fundamental tools needed to assess potential slope-failure hazards in a regional context. Most of the information is mapped by counties at the 1:125,000 scale, which both communicates the degree of accuracy of many of the data and provides data at a level of generalization appropriate for emergency planningÑthe intial intended use of this Folio. The data are also presented at a scale of 1:275,000 to supply the necessary regional setting.
No paper maps accompany this document or the other five reports in the Landslide Folio. Rather, the Folio is released as a digital database that can be obtained by either (1) connecting with a USGS Web page, (2) through anonymous ftp (file transfer protocol) over the Internet, or (3) sending a request, accompanied by a blank magnetic tape, to USGS. Available in two data formats (ARC/INFO Exportcompatible or PostScript), the map files can be plotted on the user's equipment or that of a commercial vendor. Technical details on all these options are provided later in this report. The initial application of the folio, to identify areas that are most prone to landslide activity during major storms, is directed explicitly towards the emergency services community of the San Francisco Bay region. The combined strategy of USGS and cooperating agencies to locally assist emergency preparedness involves four key elements:
(1) a series of maps that specify localities susceptible to slides, earth flows, and debris flows, (2) a map that shows rainfall characteristics likely to trigger debris flows, (3) storm-specific precipitation data provided by the National Weather Service (NWS), and (4) a communications network orchestrated by the State of California's Region II Office of Emergency Services (OES) during a major storm or when such a storm is predicted.
The digital maps and other data released in this series of open-file reports fulfill the basic data of requirements 1 and 2 above. The function of the USGS information, within the cooperative plan worked out among USGS, NWS and OES for the 1997-98 California winter, is to provide a regional assessment of areas potentially at risk during severe storms. In the event of such storms, the USGS assessment will be folded into data on weather conditions from NWS.
Weather data, supplied by NWS at time intervals commensurate with storm vagaries, will be monitored jointly by USGS and OES. OES will in turn, according to an ongoing assessment of conditions, distribute landslide advisory notifications through their county-based information network. The USGS Team will receive feedback on landslide activity from OES-based operations across the Bay area. USGS, NWS, and OES will coordinate by telephone during significant storms or when such storms are predicted.
In sum, by combining rainfall information from NWS with USGS rainfallthreshold and landslide maps, OES-based response units will have a better sense of both the likelihood of landslide activity, particularly debris flows, and localities where the activity could occur.
Follow-on work anticipated by the Team and cooperating colleagues throughout the 1997-98 winter season includes monitoring locations of new debris flows and reactivated landslides. These fresh observations will enable USGS to test susceptibility models and further investigate relations of slope-failure processes to rainfall thresholds, digital topographic information, and the role of hillside materials' properties.
Because historically, quite apart from the presence of an El Ni-o event, landslide activity has accompanied all large winter storms in the San Francisco Bay region, the products in this folio are expected to be useful well beyond the 1997-98 El Ni-o season. Besides preparing the region for severe winters in 1998-99 and thereafter, the digital data presented here, as well as additional products to be created from them in the course of ongoing Team research, will be of value to land-use planning throughout the Bay region. In particular, they will contribute to identifying the risk arising from slope failure in areas of future development in this rapidly expanding urban area.
Special Note
The Team, in advance of this publication, received numerous inquiries regarding the efficacy of the information for appraising landslide susceptibility for individual land parcels. Although we recognize the need for such assessments, it is neither possible nor appropriate to render site-specific judgments based only on the generalized information released in this report. A licensed geotechnical engineer or engineering geologist should always be consulted to evaluate any issues of slope failure for house lots and other properties. elevation models (DEM's) that enabled us to compile a uniformly high-quality 30-m DEMÑthe source of many of the maps in this folioÑover the entire San Francisco Bay region. We thank these NMD colleagues for their patience in the face of our continual requests. Charlie Moore located long-forgotten reproducibles for the 1979 Nilson-Wright landslide compilation in the bowels of the Menlo Park documentstorage facility. Staff of the USGS Menlo Park library located and obtained hard-tofind technical reports for the landslide-map index. Laura Zink and Joe Vigil assisted with design and execution of the Web page displaying many of the results of this study.
NOTE -Information For Those Who Don't Use Digital Map Databases
Those interested in the contents of this folio who do not use a Geographic Information System (GIS) that reads ARC/INFO (Environmental Systems Research Institute, Redlands, California) EXPORT files, can still obtain the information: PostScript plot files containing images of much of the data in the digital database, as well as PostScript plot files of the explanatory text, have been included in the database package (please see the section "PostScript Plot Files" below).
Those who have computer capability can access the PostScript plot files in any of the three ways described below to access the digital data (please see the section "Obtaining the Digital Data"), including through the Western Region Geologic Information Server Web Page.
For those without computer access, we can provide users with the PostScript plot files on digital tape that can be used by other vendors (please see the section "Obtaining Plots from a Commercial Vendor"). U.S. Geological Survey is also planning to provide a ploton-demand service for plot files such as the ones in this report through Open-File Services (please see the section "Obtaining plots from Open-File Services").
Description of the Digital Database

Database Contents
The digital database for this Folio has two parts. The first comprises the map databases themselves and the supporting data, including base maps, map explanation and description, and references. All the digital databases are in the same map projection and coordinate system and therefore will correctly register to one another in a GIS. (The projection is the Universal Transverse Mercator (UTM) zone 10, NAD27 datum, in meters.) The second part of the Folio's digital data package consists of PostScript plot files of the maps.
I. DIGITAL DATABASE PACKAGE
Part I of the Folio database includes map database files and supporting digital material. For maps of shaded relief, slides and earth flows, and debris-flow sources, a separate COVERAGE (ARC/INFO vector digital map database) or GRID (ARC/INFO raster digital map database) is included for each of the ten counties in the San Francisco Bay region, as well as one for the Bay region as a whole. Note that not every county has every dataset. In some instances no data of that type were present in the county, so that dataset was omitted. For the rainfall-threshold for debris-flows map and the quadrangle map accompanying the index of reports on existing landslides, only the coverage or grid for the entire Bay region is included. Furthermore, ASCII text files of the position of Rain-gage and Alert-stations (from the rainfall-threshold maps) are included in addition to point coverages.
Details of the data format for each set of map databases are found in the related digital map-description pamphlet, also included in the digital database package. The coverages, along with their associated INFO directory have been converted to uncompressed ARC/INFO export files. ARC export files promote ease of data handling, and are usable by some Geographic Information Systems in addition to ARC/INFO (see below for a discussion of working with export files). The GRIDs have been packaged in tar (tape archive) files. The ARC export files and the associated ARC/INFO coverages and directories, as well as the additional digital material included in the digital database package, are described below:
Data Files: (7kB) na-dfml/ Napa County scl-dfml.e00 22 kB (74 kB The following supporting directory is not included in the database package, but is produced in the process of reconverting the export files into ARC coverages or removing grid databases from tar files:
info/ INFO directory containing files supporting the databases.
PAMPHLETS:
The database package also includes the following PostScript and ASCII text files: 
II. POSTSCRIPT PLOTFILE PACKAGE
A second digital data package is also available, which contains the PostScript images described below:
Size of gzip plot file compressed Description of plotfile plot file 
Database Release Format
The databases in this Folio were compiled in ARC/INFO, a commercial Geographic Information System (Environmental Systems Research Institute, Redlands, California), with version 3.0 of the menu interface ALACARTE , Fitzgibbon, 1991 
